Stimulation of DOPA synthesis in the superior cervical ganglion by veratridine.
We have investigated the effect of veratridine on DOPA (3,4-dihydroxyphenylalanine) accumulation by the superior cervical ganglion of the rat. Incubation of the ganglion with veratridine (50 microM) causes a 10-fold increase in the rate of DOPA accumulation. Veratridine-stimulated DOPA accumulation is blocked by tetrodotoxin, but not by cholinergic or adrenergic antagonists or by decentralization of the ganglion. The cyclic nucleotide 8-bromo cyclic GMP does not increase DOPA accumulation, and 8-bromo cyclic AMP causes only a 2-fold increase in DOPA accumulation, which is additive with the effect of veratridine. Thus, the action of veratridine appears to be independent of these cyclic nucleotides. The effect of veratridine on DOPA accumulation is probably due to a stable modification of tyrosine hydroxylase, since an increase in tyrosine hydroxylase activity can be measured in cell-free extracts of veratridine-treated ganglia. Both the increase in DOPA accumulation and the stable activation of tyrosine hydroxylase are dependent upon extracellular Ca2+. The activation of tyrosine hydroxylase by veratridine may be mediated by the depolarization of, and the subsequent entry of Ca2+ into, ganglionic neurons.